SDC SOLENOID DESIGN NOTE #190

TITLE: Prototype Test Plan
AUTHOR: Y. Makida (KEK) and S. Mine (Toshiba Co.)
DATE: Dec. 9, 1992

This design note is one of a series which represents the proceedings of the
SDC solenoid subgroup meeting held in Japan on December 8-11, 1992, The plan
and purpose of the meeting was to:

» Look at the prototype coil winding and honeycomb vessel R&D in Japan
» Reports of technical progress from each group

* Plan and schedule for the prototype magnet assembly and test

e Discussions on design of the SDC solenoid power supply

* Discussions on cryogenic design for the SDC solenoid

e Discussions on responsibilities for the cryogenics fabrication

* Response to the report of the DOE review sub-committee

 Publications and presentations of the technical progress
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Prototype Superconducting Goil R&D Status

- Prototype Coil with Full Diameter and 1/4 length

to Validate :
- Performance of High Strength Aluminum Stablized Conductor
- Coil Winding Technique in Large Scale Inner Coil
Winding
- Quench Safety
- Mechanical Reliability Based on the Present Design Guide Line

- Concept of Test
1. Basic Performance Test at Toshiba
- Excitation up to a Nominal Current ( 11250 A)
- Switch Test (Break Off) at a Current
2. Stability and Quench Safety Test at KEK
- Dependence of AC loss on Ramping Rate
- Heater Quench Test
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Test Site and Test Facilities for the Prototype Magnet in Toshiba

No. 450 Site

Fabrication Site Rol /PS5

Control Room
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Cooling of the Prototype Magnet at Toshiba
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Area for the Prototype Magnet Test in KEK (Candidates)

1. Area in the East Counter Hall will be requested.
-2001/h (700 W) He liquefier is acceptable.
- Magnet & P/S will be indoors.
- Approval by other colleague .

2. No. 1 Cryogenic Center
- 100 1/ h He liquefier is acceptable.
- Remodeling cold box is necessary.
- Magnet & P/S will be out of doors.

3. South AR Building
- Cooling w/o Refrige ram
- Magnet will be out of doors
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Preparation of Support System

1. Cryogenic System for Prototype Magnet

- Assembling Magnet into = 1 LHe Liquefier (200 1/ h, 700 W)
- Piping ( Tube, Valve, Sensor, eic)
- Electric line ( Trnsmitter, Cable, etc)

- Modification of Software in the Control | System (CENTUM)
- Addition of Subroutine for Magnet Cooling

2. Power Source for M@%my@@ Magnet
- DC P/S 150000A / 29V
- Bus-bar or Power Cable

- AC input 6.6kV / 700kVA for

- Cooling water 150 I/min wil 5”’
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3. Monitor System
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Experimental ltems (1) _( Proaress of Test )

1. Arrival, Setting
- Outlook Check, Dimension Check
- Electric Isolation Check
2. Vacuum Evacuation
- Mechanical Stability of the Vacuum Vessel
- Leak Check
3. Pre-cooling
- Cooling Performance
dTcoil / dt , Pressure Drop
T@m@@ﬁ”a’iur@ Distribution
- RRR of the Conductor

4. Thermal Performance of Cryostat
- Temperature Distri bui w at %z@ady State Operation
Temperaiure Rise at Cooling Stop

5. Excitation
5-1 Excitation up to N@ minal Current ( 11250 A)
M@@ha cal & %’ vility of the Coil
upm"mmdu@ e Performance / Training

5-2 Fast Discharge Test ( Not Break Down )
AC Loss
I-ast Discharge w/o Quench due to AC Loss

5-3 Heater Quench Test
Sueprconductive Stability
Minimum Quench Energy
Safety of the Coil at Quench
Homogenized Energy Dump
Temperature Distribution
Propagation Velocity
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